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(54) LIQUID CRYSTAL DISPLAY AND DRIVE CIRCUIT THEREFOR 

(57)Abstract: 

PURPOSE: To shorten the test time by delivering an output from a register, 
through a first switching circuit under first test mode, in the stage preceding 
the head stage of a group divided for every (n) stages including a relevant 
stage. 

CONSTITUTION: Output from a shift register in the preceding stage is fed 
normally, through a first switching circuit 1 1 , as an input to each stage of a 
shift register 1 based on a first test mode signal Tm1. Under a first test 
mode, output from a shift register in the stage preceding the head stage of a 
group divided for every n (an arbitrary positive integer) stages and including 
the relevant stage is fed to each stage of the register 1 . Since the number of 
stages of the shift register 1 is reduced effectively by a factor of n, the time 
required for sampling is reduced by a factor of n as compared with normal 
operation resulting in the shortening of time required for shipment test of IC. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the drive circuit of a liquid crystal display equipped with the shift register (1) which 
generates the sampling signal of input data (DATA), and is based on the 1 st static test mode signal 
(Tm1). As an input of each stage of said shift register (1) The drive circuit of the liquid crystal display 
characterized by having the 1st switch circuit (11) which supplies any of the shift register output of the 
preceding paragraph of the head stage of a division group where this stage when dividing into every shift 
register output of the preceding paragraph of this stage or n step (n being the positive integer of 
arbitration) is included they are. 

[Claim 2] The shift register which generates the sampling signal of input data (DATA) (1), It is the drive 
circuit of a liquid crystal display equipped with the data register (2) holding a sampling input. It is based 
on the 2nd static test mode signal (Tm2). Said shift register (1) output, Or the drive circuit of the liquid 
crystal display characterized by having the 2nd switch circuit (12) which supplies any of the start pulse 
(ST) which starts actuation of said shift register (1) they are to said data register (2) as said sampling 
signal. 

[Claim 3] The shift register which generates the sampling signal of input data (DATA) (1), It is the drive 
circuit of the data register (2) holding a sampling input, and a liquid crystal display equipped with the 
latch circuit (3) which latches said data register (2) output. The drive circuit of the liquid crystal display 
characterized by having the 4th switch circuit (14) which supplies any of a data register (2) output or 
input data (DATA) they are as said latch circuit (3) input based on the 3rd static test mode signal (Tm3). 
[Claim 4] The shift register which generates the sampling signal of input data (DATA) (1), The decoder 
which generates the signal which is the drive circuit of a liquid crystal display equipped with the data 
register (2) holding a sampling input, and specifies said some of data registers (2) (21), The drive circuit 
of the liquid crystal display characterized by having the 3rd switch circuit (13) which supplies any of said 
shift register (1) output or a decoder (21) output they are to said data register (2) as said sampling 
signal based on the 4th static test mode signal (Tm4). 

[Claim 5] The shift register which generates the sampling signal of input data (DATA) (1), It is the drive 
circuit of the data register (2) holding a sampling input, and a liquid crystal display equipped with the 
latch circuit (3) which latches said data register (2) output. The drive circuit of the liquid crystal display 
characterized by having the 5th switch circuit (13) which supplies any of a latch pulse (LP) common to 
all channels, or the latch pulse for every channel they are to said latch circuit (3) based on the 5th 
static test mode signal (Tm5). 

[Claim 6] The shift register which generates the sampling signal of input data (DATA) (1), The data 
register (2) holding a sampling input, and the latch circuit which latches said data register (2) output (3), 
The selector which generates a selection signal based on said latch circuit (3) output (4), It is the drive 
circuit of a liquid crystal display equipped with the output section (5) which determines output voltage 
level based on said selection signal. The shift register for a test which carries out a shift action by the 
start pulse (ST) which starts actuation of said shift register (1) (22), It is based on the 6th static test 
mode signal (Tm6). Said latch circuit (3) output, Or the drive circuit of the liquid crystal display 
characterized by having the 6th switch circuit (16) which supplies any of the AND of said latch circuit 
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(3) output and said shift register (22) output for a test they are to said selector (4). 
[Claim 7] The shift register which generates the sampling signal of input data (DATA) (1), The data 
register (2) holding a sampling input, and the latch circuit which latches said data register (2) output (3), 
The selector which generates a selection signal based on said latch circuit (3) output (4) t It is the drive 
circuit of a liquid crystal display equipped with the output section (5) which determines output voltage 
level based on said selection signal. The shift register for a test which carries out a shift action by the 
start pulse (ST) which starts actuation of said shift register (1) (22), It is based on the 7th static test 
mode signal (Tm7). Said selector (4) output, Or the drive circuit of the liquid crystal display 
characterized by having the 7th switch circuit (17) which supplies any of the AND of said selector (4) 
output and said shift register (22) output for a test they are to said output section (5). 
[Claim 8] The shift register which generates the sampling signal of input data (DATA) (1), The data 
register (2) holding a sampling input, and the latch circuit which latches said data register (2) output (3), 
The selector which generates a selection signal based on said latch circuit (3) output (4), It is the drive 
circuit of a liquid crystal display equipped with the output section (5) which determines output voltage 
level based on said selection signal. The drive circuit of the liquid crystal display characterized by having 
an output short circuit (18) equipped with the switching element controlled by the 8th static test mode 
signal (Tm8) between each channel of said output section (5) output. 

[Claim 9] The drive circuit of said liquid crystal display is a drive circuit of a liquid crystal display given 
in claims 1, 2, 3, 4, 5, 6, 7, or 8 characterized by having the static test mode decoder (24) which 
generates said 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, or 8th static test mode signal (Tm1-Tm8) based on a 
static test mode signal (TM). 

[Claim 10] It is the liquid crystal display which equips a liquid crystal display panel (100) and this liquid 
crystal display panel (100) with the drive circuit which supplies driver voltage, and is characterized by 
said drive circuit including said drive circuit according to claim 1 to 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] A liquid crystal display and its drive circuit are started, especially, about the data 
driver IC, this invention can shorten test time, such as IC shipment trial, and IC trial by the drive power 
source of low current capacity is possible for it, and it relates to the drive circuit of the liquid crystal 
display which can check each output channel after liquid crystal panel mounting of TCP (tape carried 
package). 
[0002] 

[Description of the Prior Art] It has a shift register 1 , the data input section 6, a data register 2, a latch 
circuit 3, a selector 4, and the output section 5, and the configuration of a digital data driver consists of 
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drive circuits of the conventional liquid crystal display, as generally shown in drawing 1 1 (a). 
[0003] As actuation of this digital data driver is shown in the timing chart of drawing 1 1 (b), first, the 
output of each stage of a shift register 1 turns into an input of the next step, a sequential-control signal 
is supplied to a data register 2, and input data DATA is incorporated in a data register 2 through the 
data input section 6. The output of a data register 2 is latched to a latch circuit 3 by the latch pulse LP. 
In a selector 4, select data is generated based on latch circuit 3 output, the analog switch of the output 
section 5 is controlled by this select data, voltage levels V1-V8 are determined about each data line 
Q1-Q192, and the liquid crystal display panel 100 is driven. 

[0004] When such a digital data driver is ICHzed, the number of data input terminals of this IC is 

number-of-bits x3 (R, G, B) equivalent to the number of gradation. 

[0005] 

[Problem(s) to be Solved by the Invention] therefore, in the drive circuit of the conventional liquid 
crystal display, there were many output channels of a digital data driver as 192 channels drawing 1 1 , 
and since data input Data was series data for every channel, by the time it carried out the sampling 
input of the data at the data register 2 of a predetermined channel, it needed to carry out the sequential 
shift of the start pulse ST with the shift register 1, needed to create the sampling pulse for each 
channels, and had the problem that the trial of IC shipment trial etc. took time amount. 
[0006] This invention solves the above-mentioned trouble and aims at offering the drive circuit of the 
liquid crystal display which can shorten test time, such as IC shipment trial. Moreover, other purposes of 
this invention are offering the drive circuit of the liquid crystal display which can perform IC trial by the 
drive power source of low current capacity. 

[0007] Furthermore, the purpose of this invention is offering the drive circuit of the liquid crystal display 

which can check each output channel after liquid crystal panel mounting of TCP. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the drive 
circuit of the liquid crystal display of the 1st description of this invention As shown in drawing 1 , it is 
the drive circuit of a liquid crystal display equipped with the shift register 1 which generates the 
sampling signal of input data DATA, and is based on the 1st static test mode signal Tm1. As an input of 
each stage of said shift register 1 The 1st switch circuit 11 which supplies any of the shift register 
output of the preceding paragraph of the head stage of a division group where this stage when dividing 
into every shift register output of the preceding paragraph of this stage or n step (n being the positive 
integer of arbitration) is included they are is had and constituted. 

[0009] Moreover, the drive circuit of the liquid crystal display of the 2nd description of this invention 
The shift register 1 which generates the sampling signal of input data DATA as shown in drawing 1 , It is 
the drive circuit of a liquid crystal display equipped with the data register 2 holding a sampling input. 
Based on the 2nd static test mode signal Tm2, the 2nd switch circuit 1 2 which supplies any of the start 
pulse ST which starts said shift register 1 output or actuation of said shift register 1 they are to said 
data register 2 as said sampling signal is had and constituted. 

[0010] Moreover, the drive circuit of the liquid crystal display of the 3rd description of this invention 
The shift register 1 which generates the sampling signal of input data DATA as shown in drawing 1 , It is 
the drive circuit of a liquid crystal display equipped with the data register 2 holding a sampling input, and 
the latch circuit 3 which latches said data register 2 output, and is based on the 3rd static test mode 
signal Tm3. As said latch circuit 3 input The 4th switch circuit 14 which supplies any of data register 2 
output or input data DATA they are is had and constituted. 

[0011] Moreover, the drive circuit of the liquid crystal display of the 4th description of this invention 
The shift register 1 which generates the sampling signal of input data DATA as shown in drawing 1 , The 
decoder 21 which generates the signal which is the drive circuit of a liquid crystal display equipped with 
the data register 2 holding a sampling input, and specifies said some of data registers 2, Based on the 
4th static test mode signal Tm4, the 3rd switch circuit 1 3 which supplies any of said shift register 1 
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output or decoder 21 output they are to said data register 2 as said sampling signal is had and 
constituted. 

[0012] Moreover, the drive circuit of the liquid crystal display of the 5th description of this invention 
The shift register 1 which generates the sampling signal of input data DATA as shown in drawing 1 , It is 
the drive circuit of a liquid crystal display equipped with the data register 2 holding a sampling input and 
the latch circuit 3 which latches said data register 2 output. Based on the 5th static test mode signal 
Tm5, the 5th switch circuit 1 3 which supplies any of the latch pulse LP common to all channels or the 
latch pulse for every channel they are to said latch circuit 3 is had and constituted. 
[0013] Moreover, the drive circuit of the liquid crystal display of the 6th description of this invention 
The shift register 1 which generates the sampling signal of input data DATA as shown in drawing 1 , The 
data register 2 holding a sampling input, and the latch circuit 3 which latches said data register 2 output, 
It is the drive circuit of a liquid crystal display equipped with the selector 4 which generates a selection 
signal based on said latch circuit 3 output, and the output section 5 which determines output voltage 
level based on said selection signal. The shift register 22 for a test which carries out a shift action by 
the start pulse ST which starts actuation of said shift register 1 , Based on the 6th static test mode 
signal Tm6, the 6th switch circuit 1 6 which supplies any of said latch circuit 3 output or said shift 
register 22 output for a test they are to said selector 4 is had and constituted. 

[0014] Moreover, the drive circuit of the liquid crystal display of the 7th description of this invention 
The shift register 1 which generates the sampling signal of input data DATA, The data register 2 holding 
a sampling input, and the latch circuit 3 which latches said data register 2 output, It is the drive circuit 
of a liquid crystal display equipped with the selector 4 which generates a selection signal based on said 
latch circuit 3 output, and the output section 5 which determines output voltage level based on said 
selection signal. The shift register 22 for a test which carries out a shift action by the start pulse ST 
which starts actuation of said shift register 1, Based on the 7th static test mode signal Tm7 t the 7th 
switch circuit 1 7 which supplies any of said selector 4 output or said shift register 22 output for a test 
they are to said output section 5 is had and constituted. 

[0015] Moreover, the drive circuit of the liquid crystal display of the 8th description of this invention 
The shift register 1 which generates the sampling signal of input data DATA as shown in drawing 1 , The 
data register 2 holding a sampling input, and the latch circuit 3 which latches said data register 2 output, 
It is the drive circuit of a liquid crystal display equipped with the selector 4 which generates a selection 
signal based on said latch circuit 3 output, and the output section 5 which determines output voltage 
level based on said selection signal. The output short circuit 18 equipped with the switching element 
controlled by the 8th static test mode signal Tm8 between each channel of said output section 5 output 
is had and constituted. 

[0016] Furthermore, the drive circuit of the liquid crystal display of the 9th description of this invention 
In the drive circuit of a liquid crystal display given in claims 1, 2, 3, 4, 5, 6, 7, or 8 the drive circuit of said 
liquid crystal display The static test mode decoder 24 which generates said 1 st, 2nd, 3rd, 4th, 5th, 6th, 
7th, or 8th static test mode signals Tm1-Tm8 based on the static test mode signal TM is had and 
constituted. 

[0017] Moreover, invention of a liquid crystal display according to claim 10 has each claim 1 thru/or one 
drive circuit of 9, is equipped with the liquid crystal display panel 100 driven by the drive circuit, and is 
constituted. 
[0018] 

[Function] In the drive circuit of the liquid crystal display of the 1 st description of this invention As 
shown in drawing 1 , it is based on the 1st static test mode signal Tm1 by the 1st switch circuit 1 1. At 
the time of normal operation The shift register output of the preceding paragraph of this stage is 
supplied as an input of each stage of a shift register 1. Under the 1st static test mode He is trying to 
supply the shift register output of the preceding paragraph of the head stage of a division group where 
this stage when dividing into every n step (n being the positive integer of arbitration) is included as an 
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input of each stage of a shift register 1. 

[0019] Thereby, at the time of the 1st static test mode, since a shift register 1 is effectually shortened 
to 1/n step of shift register, the time amount which a data sampling takes is set to 1/n at the time of 
normal operation, and test time, such as IC shipment trial, can be shortened. 

[0020] Moreover, he is trying to supply the start pulse ST which starts actuation of a shift register 1 for 
shift register 1 output under the 2nd static test mode again to a data register 2 as a sampling signal by 
the 2nd switch circuit 1 2 in the drive circuit of the liquid crystal display of the 2nd description of this 
invention based on the 2nd static test mode signal Tm2 at the time of normal operation, as shown in 
drawing 1 . 

[0021] Thereby, at the time of the 2nd static test mode, the data input to the data register of an 
arbitration channel can be inputted into the data register of all channels at once by the start pulse ST, 
the time amount compaction for a shift action in a shift register 1 is attained, and test time, such as IC 
shipment trial, can be shortened. 

[0022] Moreover, he is trying to supply the data input section 6 for data register 2 output under the 3rd 
static test mode as latch circuit 3 input by the 4th switch circuit 14 again based on the 3rd static test 
mode signal Tm3 at the time of normal operation, as the drive circuit of the liquid crystal display of the 
3rd description of this invention shows to drawing 1 . 

[0023] Also in a test which repeats and inputs data or changes a data input frequently by this, the SHLD 
of the same input data can be carried out at the latch circuit 3 Of all channels, a data sampling time is 
shortened, and compaction of the test time of the circuit block after a latch circuit 3 is attained. 
[0024] Moreover, he generates the signal which specifies some data registers 2 from a decoder 21, and 
is trying to supply decoder 21 output for shift register 1 output to a data register 2 as a sampling signal 
under the 4th static test mode by the 3rd switch circuit 1 3 again based on the 4th static test mode 
signal Tm4 at the time of normal operation, as the drive circuit of the liquid crystal display of the 4th 
description of this invention shows to drawing 1 . 

[0025] Thus, since a channel can be chosen as arbitration and the time amount for a shift action in a 
shift register 1 can be shortened, since some data registers 2 can be specified with the address etc., 
and it can test, while being able to shorten test time, such as IC shipment trial, various tests, such as a 
random sampling test, are attained. 

[0026] Moreover, he is trying to supply the latch pulse for every channel for the latch pulse LP common 
to all channels to a latch circuit 3 under the 5th static test mode by the 5th switch circuit 1 3 again 
based on the 5th static test mode signal Tm5 at the time of normal operation, as the drive circuit of the 
liquid crystal display of the 5th description of this invention shows to drawing 1 . 

[0027] Thus, by the 5th switch circuit 13, under the 5th static test mode, when only the latch circuit of 
a channel to which the latch pulse was supplied can be confirmed and it examines using IC circuit tester 
etc., it can respond also to the drive power source of the low current capacity from the outside. 
[0028] Moreover, in the shift register 22 for a test, he carries out a shift action by the start pulse ST, 
and is trying to supply the AND of latch circuit 3 output and shift register 22 output for a test for latch 
circuit 3 output to a selector 4 under the 6th static test mode by the 6th switch circuit 16 again based 
on the 6th static test mode signal Tm6 at the time of normal operation, as the drive circuit of the liquid 
crystal display of the 6th description of this invention shows to drawing 1 . 

[0029] When only the selector of the channel which should be tested becomes effective and examines 
by this using IC circuit tester etc. at the time of the 6th static test mode, it can respond also to the 
drive power source of the low current capacity from the outside. 

[0030] Moreover, in the drive circuit of the liquid crystal display of the 7th description of this invention, 
he carries out a shift action by the start pulse ST in the shift register 22 for a test, and is trying to 
supply the AND of selector 4 output and shift register 22 output for a test for selector 4 output to the 
output section 5 under the 7th static test mode by the 7th switch circuit 1 7 again based on the 7th 
static test mode signal Tm7 at the time of normal operation. 
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[0031] When only the output section of the channel which should be tested becomes effective and 
examines by this using IC circuit tester etc. at the time of the 7th static test mode, it can respond also 
to the drive power source of the low current capacity from the outside. 

[0032] Moreover, in the drive circuit of the liquid crystal display of the 8th description of this invention, 
as shown in drawing 1 , by the output short circuit 1 8, under the 8th static test mode, the switching 
element provided between each channel of output section 5 output can be made to be able to turn on, 
all the channels in the output section 5 can be short-circuited across boundaries, and the analysis of 
operation after mounting to the liquid crystal display panel of TCP becomes easy. 

[0033] For example, since the direct assignment of the static test mode inputted in a format of the data 
with the address which become possible [ carrying out sequential observation of the static test mode 
which carries out the sequential output of each one channel of every for the 8th static test mode, then 
the output wave of each channel with the monitor pad MP on TCP ], and are equivalent to a channel in 
the 8th static test mode, then the channel can be carried out, observing without time delay is also 
possible. 

[0034] Furthermore, he is trying for the static test mode decoder 24 to generate the 1st, 2nd, 3rd, 4th, 
5th, 6th, 7th, or 8th static test mode signals Tm1-Tm8 in the drive circuit of the liquid crystal display of 
the 9th description of this invention based on the static test mode signal TM. Therefore, the test of 
various combination is attained by assignment of the static test mode signal TM. 

[0035] According to invention according to claim 10, the embodiment of the liquid crystal display which 
the liquid crystal display panel 100 drives by each above-mentioned claim 1 thru/or the drive circuit 
given in 9 is attained. 
[0036] 

[Example] Next, the example concerning this invention is explained based on a drawing. Drawing 1 is the 
block diagram of the drive circuit of the liquid crystal display concerning each example of this invention 
explained below, and is a partial block diagram about a digital data driver. which gives the same sign 
to the part which overlaps drawing 1 1 (conventional example) in this drawing. 

[0037] In drawing 1 , the digital data driver is equipped with a shift register 1, the data input section 6, a 
data register 2, a latch circuit 3, a selector 4, and the output section 5 like the conventional example. 
Actuation of these components at the time of normal operation (it is not a static test mode) is the same 
as usual. 

[0038] In addition to the above configuration, by this invention, it has the composition that the 1 st 
switch circuit 1 1, the 2nd switch circuit 12, the 3rd switch circuit 13, the 4th switch circuit 14, the 5th 
switch circuit 15, the 6th switch circuit 16, the 7th switch circuit 17, the output short circuit 18, the 
address decoder 21 for a test, the shift register 22 for a test, and the static test mode decoder 24 were 
added. 

[0039] Hereafter, the function and actuation of each component which were added are explained to a 
detail in each example. 

1st example drawing 2 is the explanatory view of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 1st example of this invention, drawing 2 (a) is a 
circuitry Fig. and drawing 2 (b) is a timing chart. 

[0040] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the 1 st switch circuit 1 1 which supplies any of the shift register output of the preceding paragraph of 
the head stage of a division group where this stage when dividing into every shift register output of the 
preceding paragraph of this stage or n step (n being the positive integer of arbitration) is included as an 
input of each stage of a shift register 1 based on the 1st static test mode signal Tm1 they are, as 
shown in drawing 2 R> 2 (a). 

[0041] In addition, in drawing 2 (a), it is n= 16, and in the 1st switch circuit 11, based on the 1st static 
test mode signal Tm1, a shift register output n steps ago is chosen at the time of the 1st static test 
mode with this active signal, and the shift register output of the preceding paragraph is chosen at the 
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time of normal operation with this inactive signal. 

[0042] That is, at the time of the 1st static test mode, in order to shorten 64 steps of shift registers 1 
to 1/n step of shift register, as shown in the timing chart of drawing 2 (b), the same pulse as the group 
in every n steps is inputted, and the pulse which carried out 1 case shift at the time of clock pulse 
supply is outputted from this group. It is chosen as an input to the group this output of whose is the 
following n steps, and comes to output the pulse shifted further. 

[0043] Therefore, in the case of drawing 2 (a) set to n= 1 6, in the case of the shift register which has 64 
steps of depth at the time of normal operation, under the 1st static test mode, the time amount which 
will operate as a shift register whose depth is four steps, and a data sampling takes becomes 1/16 [at 
the time of normal operation ]. 

[0044] Moreover, it is also possible to constitute n steps of groups as deformation of this example every 
[ not the group that continued but ] n steps. In this case, it becomes the configuration of connecting the 
1 st step shift register output to the shift register input of eye a stage (mxn +2), and connecting the 
stage (n-1) shift register output to the stage (mxn +1) shift register input at the stage (x(m+1) n) shift 
register input, respectively, about a start pulse ST. 

[0045] With the configuration of this modification, the actual (m+1) output of the same shift pulse output 
will be carried out every n steps. 

2nd example drawing 3 is the explanatory view of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 2nd example of this invention, drawing 3 (a) is a block 
diagram and drawing 3 (b) is a timing chart. 

[0046] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the 2nd switch circuit 1 2 which supplies as a sampling signal any of the start pulse ST which starts shift 
register 1 output or actuation of a shift register 1 they are to a data register 2 based on the 2nd static 
test mode signal Tm2. 

[0047] Generally, the configuration of a data driver has many channels as 1 92 channels, and since a data 
input is series data for every channel, by the time it carries out the sampling input of the data at the 
data register of a predetermined channel, it needs to carry out the sequential shift of the start pulse ST 
with a shift register 1 , and it needs to create the sampling pulse for each channels. 

[0048] In this example, it considers as the configuration which carries out the sampling input of the input 
data Data through a shift register 1 at the time of the 2nd static test mode for time amount compaction 
of the data sampling at the time of a test. Namely, a data register 2 is supplied by using a start pulse ST 
as the clock for a data sampling instead of the sampling pulse of shift register 1 output by the 2nd 
switch circuit 1 2. 

[0049] By having formed the 2nd switch circuit 1 2, at the time of the 2nd static test mode, as shown in 
the timing chart of drawing 3 (b), time amount compaction of the part to which the data input to the 1 st 
channel data register can be inputted into the data register of all channels at once by the start pulse ST, 
and the shift action of the pulse is carried out with a shift register 1 is attained. 

3rd example drawing 4 is the explanatory view of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 3rd example of this invention, drawing 4 (a) is a block 
diagram and drawing 4 (b) is a timing chart. 

[0050] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the 4th switch circuit 14 which supplies any of data register 2 output or the data input section 6 they 
are as latch circuit 3 input based on the 3rd static test mode signal Tm3. 

[0051] Since in a test which repeats and inputs data by the 4th switch circuit 14, or changes a data 
input frequently the SHLD of the same input data can be carried out to the latch circuit 3 of all 
channels as shown in the timing chart of drawing 4 (b), the time amount of a data sampling is shortened 
and compaction of the test time of the circuit block after a latch circuit 3 is attained. 
4th example drawing 5 is the block diagram of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 4th example of this invention. 



-8- 



[0052] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the decoder 21 which generates the signal which specifies some data registers 2, and the 3rd switch 
circuit 13 which supplies as a sampling signal any of shift register 1 output or decoder 21 output they 
are to a data register 2 based on the 4th static test mode signal Tm4. 

[0053] Under the 4th static test mode, the data with the address of the channel which it is going to test 
are inputted for time amount compaction of a data sampling, the delay by the shift action [ in / this 
address ADR is decoded by the decoder 21, and the data register of a predetermined channel is chosen 
with decoder 21 output of the corresponding channel, and / a shift register 1 ] for a number of stages - 
- nothing — the direct-input data Data — the data register of an applicable channel — it can store . 
5th example drawing 6 is the block diagram of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 5th example of this invention. 

[0054] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the 5th switch circuit 13 which supplies any of the latch pulse LP common to all channels, or the latch 
pulse for every channel they are to a latch circuit 3 based on the 5th static test mode signal Tm5. 
[0055] This example is the configuration of having enabled it to correspond also to the drive power 
source of the low current capacity from the outside, when examining using IC circuit tester etc. Usually, 
the output section 5 of a data driver is a method which supplies reference supplies V1-V8 from the 
exterior. Usually, in the time of use, the latch circuit 3 of all channels carries out a dual output by the 
latch pulse LP, and the reference supplies VI -V8 for every channel are chosen as coincidence, and it 
becomes the output voltage which drives the liquid crystal display panel 1 00 at a selector 4. 
[0056] By the way, when using drive power sources, such as IC circuit tester, as an external reference 
power source at the time of IC test, the current capacity is restricted in many cases. This example 
considers as the configuration which restricts the number of channels outputted to coincidence at the 
time of the 5th static test mode, and suppresses the output current so that it can respond, even when 
the current capacity is small. Specifically, it considers as the circuitry which it can output one channel 
at a time. 

[0057] That is, in a latch circuit 3, it inputs one latch pulse according to individual at a time as a latch 
clock instead of the latch pulse LP common to all channels by the 5th switch circuit 1 3. A start pulse 
ST is chosen as a latch clock at this time. Therefore, at the time of the 5th static test mode, it 
becomes effective outputting only the channel into which the latch clock was inputted. An output is 
fixed to the condition of opening by the period and channel which are not chosen. 
6th example drawing 7 is the explanatory view of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 6th example of this invention, drawing 7 (a) is a block 
diagram and drawing 7 (b) is a timing chart. 

[0058] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the shift register 22 for a test which carries out a shift action by the start pulse ST which starts 
actuation of a shift register 1 , and the 6th switch circuit 1 6 which supplies to a selector 4 any of the 
AND of latch circuit 3 output or latch circuit 3 output, and shift register 22 output for a test they are 
based on the 6th static test mode signal Tm6, as shown in drawing 7 R> 7 (a). 

[0059] Or it is good also as a configuration which omits the 6th switch circuit 1 6 and adds the output of 
each stage of a shift register 22 to the input of the selector of each channel one by one. In this example, 
at the time of the 6th static test mode, as shown in drawing 7 (b), only the selector of the channel which 
should be tested by control of the shift register 22 for a test becomes effective. Therefore, the channel 
chosen for every period of a start pulse ST becomes effective one by one, and reference supplies V1- 
V8 will be chosen and outputted one by one by the fanout of a selector 4. In addition, an output is fixed 
to the condition of opening by the period and channel which are not chosen. 

[0060] Furthermore, it is also possible to constitute so that the plurality of two or more channels may 
output a channel every. 

7th example drawing 8 is the block diagram of the characteristic part of the data driver in the drive 
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circuit of the liquid crystal display concerning the 7th example of this invention. 

[0061] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the shift register 22 for a test which carries out a shift action by the start pulse ST which starts 
actuation of a shift register 1, and the 7th switch circuit 17 which supplies any of selector 4 output or 
shift register 22 output for a test they are to the output section 5 based on the 7th static test mode 
signal Tm7. 

[0062] In this example, the pulse equipped with the pulse width of a start pulse ST period with the shift 
register 22 for a test is created, and the AND of the output of shift register each stage and the selector 
output of each channel which are supplied by the 7th switch circuit 1 7 from a shift register 22, and the 
output of the selector of each channel are switched. At the time of the 7th static test mode, only the 
output section of the channel which should be tested becomes effective. 

[0063] By this, the output section of each channel will be chosen for every start pulse period, and a 
reference supply will be chosen and outputted one by one. Furthermore, it is also possible to constitute 
so that the plurality of two or more channels may output a channel every. 

8th example drawing 9 is the block diagram of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 8th example of this invention. 

[0064] The drive circuit of the liquid crystal display of this example is the configuration equipped with 
the output short circuit 1 8 equipped with the switching element controlled by the 8th static test mode 
signal Tm8 between each channel of output section 5 output. 

[0065] A data driver is mounted in a TCP package (Tape Carried Package) in many cases. The pitch of 
the output side outer lead of TCP is as narrow as 160-180 [mum] order. 

[0066] Although it is common to prepare a test pad in the TCP product before mounting as an object for 
a check at the lead trailer of all channels, since the part will be cut by the liquid crystal display panel 
100 from a limit of a tooth space at the time of mounting, it is almost difficult for it to carry out probing 
of the TCP output channel after mounting in the liquid crystal display panel 100 separately, and to carry 
out analyses of operation, such as wave observation. However, only the channel of the both ends of 
TCP can form the pad MP for monitors in tooth space on TCP. 

[0067] Then, it has the circuit 1 8 which short-circuits all channels across boundaries in the output 
section for the purpose of making the wave of a middle channel output to this monitor pad MP. The 
short-circuit between channels is based on the analog switch component SW. When observing a middle 
channel wave form, the 8th static test mode signal Tm8 is activated, and all the channels in the output 
section 5 are short-circuited across boundaries. 

[0068] At this time, it becomes possible to carry out sequential observation of the static test mode 
which carries out the sequential output of each one channel of every for the 8th static test mode, then 
the output wave of each channel with the monitor pad MP on TCP. 

[0069] Moreover, since the static test mode inputted in a format of the data with the address equivalent 
to a channel, then a channel can carry out direct assignment of the 8th static test mode, observing 
without time delay is also possible. 

9th example drawing 10 is the explanatory view of the characteristic part of the data driver in the drive 
circuit of the liquid crystal display concerning the 9th example of this invention, drawing 10 (a) is a block 
diagram and drawing 10 (b) is a timing chart. 

[0070] The drive circuit of the liquid crystal display of the description of this example is the 
configuration equipped with the static test mode decoder 24 which generates the 1 st, 2nd, 3rd, 4th, 5th, 
6th, 7th, and 8th static test mode signals Tm1-Tm8 based on the static test mode signal TM. 
[0071] Two or more kinds of test codes which are different for every static test mode from a test 
terminal are inputted as a static test mode signal TM. This static test mode signal TM is decoded by the 
static test mode decoder 24, and a static test mode is distinguished. 

[0072] The decoder output corresponding to each static test mode is made into the 1 st, 2nd, 3rd, 4th, 
5th, 6th, 7th, and 8th static test mode signals Tm1-Tm8. and it considers as the signal which switches 
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the component added to a test which was explained in the above 1st - the 8th example to normal 
operation or a static test mode, and controls it. Two or more static test modes are inputted into series, 
and the duplication combination of a static test mode is also possible. 

[0073] Moreover, it is also possible to constitute a test terminal from two or more test terminals, to 
input a direct current signal into this test terminal, and to express two or more kinds of static test 
modes in the combination. 

[0074] Furthermore, it is also possible to input two or more kinds of test codes using the terminals, for 
example, the start input terminal etc., other than a test terminal etc. instead of a test terminal. 
The important section of a liquid crystal display including the drive circuit indicated in each example 
[ 10th / more than ] example was indicated to drawing 1 . As shown in drawing 1 , after input data DATA 
is serially sent to a data register 2 through the data input section 6, it is impressed to the liquid crystal 
display panel 100 via the output short circuit 18 as parallel data. 

[0075] Thus, the liquid crystal display concerning this invention has composition in which the various 
trials which equipped with and mentioned above the drive circuit shown in each example are possible. 
[0076] 

[Effect of the Invention] As explained above, according to this invention, by the 1 st switch circuit under 
the 1 st static test mode Since the shift register output of the preceding paragraph of the head stage of 
a division group where this stage when dividing every n steps is included as an input of each stage of a 
shift register is supplied A shift register can be effectually shortened to 1/n step of shift register, the 
time amount which a data sampling takes is set to 1/n at the time of normal operation, and the drive 
circuit of the liquid crystal display which can shorten test time, such as IC shipment trial, can be offered. 
[0077] Moreover, according to this invention, since [ with the 2nd switch circuit / the start pulse which 
starts actuation of a shift register under the 2nd static test mode ] a data register is supplied as a 
sampling signal, the data input to the data register of an arbitration channel can be inputted into the 
data register of all channels at once by the start pulse, the time amount compaction for a shift action in 
a shift register is attained, and the drive circuit of the liquid crystal display which can shorten test time, 
such as IC shipment trial, can be offered. 

[0078] Moreover, since [ according to this invention / with the 4th switch circuit ] the data input 
section is supplied as a latch circuit input under the 3rd static test mode, the drive circuit of the liquid 
crystal display which the SHLD of the same input data can be carried out to the latch circuit of all 
channels, and a data sampling time is shortened, and can shorten the test time of the circuit block after 
a latch circuit can be offered. 

[0079] Moreover, according to this invention, generate the signal which specifies some data registers 
from a decoder, and by the 3rd switch circuit, since a data register is supplied by making a decoder 
output into a sampling signal under the 4th static test mode Since it can test by being able to specify 
some data registers with the address etc., and choosing a channel as arbitration, and shortening the 
time amount for a shift action in a shift register While being able to shorten test time, such as IC 
shipment trial, the drive circuit of the liquid crystal display in which various tests, such as a random 
sampling test, are possible can be offered. 

[0080] Moreover, according to this invention, by the 5th switch circuit, under the 5th static test mode, 
when only the latch circuit of a channel to which the latch pulse was supplied can be confirmed and it 
examines using IC circuit tester etc., the drive circuit of the liquid crystal display which can respond 
also to the drive power source of the low current capacity from the outside can be offered. 
[0081] Moreover, according to this invention, in the shift register for a test, a shift action is carried out 
by the start pulse, and by the 6th switch circuit, since the shift register output for a test is supplied to a 
selector under the 6th static test mode, when only the selector of the channel which should be tested 
becomes effective and it examines using IC circuit tester etc., the drive circuit of the liquid crystal 
display which can respond also to the drive power source of the low current capacity from the outside 
can be offered. 
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[0082] Moreover, according to this invention, in the shift register for a test, a shift action is carried out * 
by the start pulse, and by the 7th switch circuit, since the shift register output for a test is supplied to 
the output section under the 7th static test mode, when only the output section of the channel which 
should be tested becomes effective and it examines using IC circuit tester etc., the drive circuit of the 
liquid crystal display which can respond also to the drive power source of the low current capacity from 
the outside can be offered. 

[0083] Moreover, according to this invention, by the output short circuit, under the 8th static test mode, 
since the switching element provided between each channel of an output section output can be made to 
be able to turn on and all the channels in the output section can be short-circuited across boundaries, 
the drive circuit of a liquid crystal display with the easy analysis of operation after mounting to the liquid 
crystal display panel of TCP can be offered. 

[0084] Furthermore, since [ according to this invention / with the static test mode decoder 24 ] the 1 st, 
2nd, 3rd, 4th, 5th, 6th, 7th, or 8th static test mode signal is generated based on a static test mode signal, 
the drive circuit of the liquid crystal display which can test various combination can be offered by 
assignment of the static test mode signal TM. 

[0085] In addition, since the liquid crystal display concerning this invention includes a drive circuit 
according to claim 1 to 9, it can offer the liquid crystal display which enables the various trials after 
mounting. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the drive circuit of the liquid crystal display concerning each 
example of this invention, and is a partial block diagram about a digital data driver. 

[Drawing 2] It is the explanatory view of the characteristic part of the data driver in the drive circuit of 
the liquid crystal display concerning the 1st example, and drawing 2 (a) is a circuitry Fig. and drawing 2 
(b) is a timing chart. 

[Drawing 3] It is the explanatory view of the characteristic part of the data driver in the drive circuit of 
the liquid crystal display concerning the 2nd example, and drawing 3 (a) is a block diagram and drawing 3 
(b) is a timing chart. 

[Drawing 4] It is the explanatory view of the characteristic part of the data driver in the drive circuit of 
the liquid crystal display concerning the 3rd example, and drawing 4 (a) is a block diagram and drawing 4 
(b) is a timing chart. 

[Drawing 5] It is the block diagram of the characteristic part of the data driver in the drive circuit of the 
liquid crystal display concerning the 4th example. 

[Drawing 6] It is the block diagram of the characteristic part of the data driver in the drive circuit of the 
liquid crystal display concerning the 5th example. 
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[Drawing 7] It is the explanatory view of the characteristic part of the data driver in the drive circuit of 
the liquid crystal display concerning the 6th example, and drawing 7 (a) is a block diagram and drawing 7 
(b) is a timing chart. 

[Drawing 8] It is the block diagram of the characteristic part of the data driver in the drive circuit of the 
liquid crystal display concerning the 7th example. 

[Drawing 9] It is the block diagram of the characteristic part of the data driver in the drive circuit of the 
liquid crystal display concerning the 8th example. 

[Drawing 10] It is the explanatory view of the characteristic part of the data driver in the drive circuit of 
the liquid crystal display concerning the 9th example, and drawing 1010 (a) is a block diagram and 
drawing 10 (b) is a timing chart. 

[Drawing 1 1] It is the explanatory view of the drive circuit of the conventional liquid crystal display, and 
drawing 1 1 (a) is a block diagram and drawing 1 1 (b) is a timing chart. 
[Description of Notations] 



1 — 


Shift register 


2 — 


Data register 


3 — 


Latch circuit 


4 — 


Selector 


5 — 


Output section 


6 — 


Data input section 



11 — The 1st switch circuit 

1 2 — The 2nd switch circuit 

13 — The 3rd switch circuit 

14 — The 4th switch circuit 

1 5 — The 5th switch circuit 

16 — The 6th switch circuit 

17 — The 7th switch circuit 

18 — Output short circuit 

21 — Address decoder for a test 

22 — Shift register for a test 
24 — Static test mode decoder 
100 — Liquid crystal display panel 
TM — Static test mode signal 

Tm1-Tm8 — The 1st - the 8th static test mode signal 

ST — Start pulse 

CK — Clock 

ADR — Address 

DATA — Input data (R, G, B) 

Data — Input data 

LP — Latch pulse 

Lp — Latch pulse 

V1-V8 — Reference supply 

SE2-SE32 — Selector 

S1-S32 — Shift register 

SOUT1-SOUT64 — Shift register output 

MP — TCP top monitor pad 

SW — Analog switch (switching element) 

R1 — Data register 



[Translation done.] 
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[0 0 0 93 *^w©^2©^m©^a*^SB 

©B»|HIB&tt, 01tC^-T*n<, A^Jt— ^DATAO 
If >7"'J >^f fStdcT5->7 h U-7X^ 1 i. +)-> 
yj >>fAt>*&n-?Z>T-9 2 

Tm2tcS^^. *9i3v7 H/j>7^ IffiTJ. $Lfc\tnH 
gH->7 h US*** 1 ©Sjf££H8#rf -ST.*- WW* S 

Town***, yifmntisTffiiZT-? 

[0 0 1 03 tifc, *K«©£3©tttt©ttA&N£B 
OHHlBKa. 81C*f*0<. AAf-^DATAffl 

■7>j>>?At)Z&&-rz>T-9Uz;z?2t. mzr- 
?ui;x?2mj]&7vi L -?z>7vT\sii&3 

»Sa«*gfi©ffi»)lHl?S-C*.oT, i3f^ h^-h'fs 
§Tra3l:S^, mrte7-vxli]K3 A^JtUT, x- 
* US?** 2 ifcttAAr-^DATA©(iin* 

[00113 iifc. *89j©$f! 4 ©*#«©« A^gs 
©Bf&lni&ii, Hucijt*-*n<. aAt-^data® 
1r>yj >yfl**4)«ni'7 h l/i?A * 1 1. 
7*U >*A?j££#-f -ST - -* 2 tzffi^zm 

a«*ss©e»ii5iK-e*-3T. ffiffix-*uv?x*2 
©-»s»jET*«^t*<ar*x3-*2 1 1. g§4 

3SJ91M.EII&1 3<h£WLT8ifi£-r-5. 

[0 0 121 *^^©m5©i$®©«a*^SB 

©®«iIh1K«, B 1 iCiR-TAK . Air-^DATA© 
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yj V^AA^ffi^nf-^l/yXJ' 2 <!:> ME^- 
* W vT. * 2 tU 2> £ 7 y 5 5 y ^BSS 3 £ Zffi X Z> 

P, $Ltz\t^i?*)im<Dyv ; ?/Vi'Z.<D®tifr$:. ME 
5y^lHI&3lC«l&-J-**5«O«A0»l 3£WLT 

CO 0 1 3] *£. *5IW<D^6©!|*ao«Ea**S« 

IBv7 h l^X* 1 V>Wi<fe*MWtZ>**- S 
TT->7 MlWSf X hffl->7 h l/^i' 2 2t. g 

til*. *7t«WfB7 1 Xhffl->7hUv f 7 t ^2 2tB*<DM 
nd>£, MEirl^*4K#i&^3SfS6^0&*.|5J8&l 
6 tSr*LT«fiET?>. 

[0 0 14] g;fc, *ftWV>m 7 04ftt0ttA*^SB 
(DKi&tUg&te. AAf-^DATAOU->yU 

»t4r-^l'W5'2t, ffiEx-^US^^UJ* 

5fXhiy7M/yX^2 2t, ^7r^ht-Ki 

X Y-mis? M/yX^2 2W^©f5jn*^, MEffiAgB 
5IC«*&-r*JB7«»3*AliI»l 7i**LT*Mrt- 

[0 0 15] ifc, *^W«m8co^aoi«S*^SS 
OBttlBllSa. 01IC^-r$O<» AAf-^DATA© 

A»5i:fc«A-&*fta*««©K»liI»T*-3T, ft 
§2UJ AS 5 UJ*©&? v * 8 ht-KflHt 
Tm 8 KJ: DMWSn**^ y?>{fm?Zffi*.2>tht) 

[0 0 16] JtLlC. *RH(0£9attttattA&*gB 
«)BM@Ktt. M&9I1. 2, 3. 4. 5, 6. 7. £ 
fctt8lCE«OiKS«*Sfi©fB«illlteC*^T, WE 



(4) 

-3*ttE)Bl. SB2. 163, 164, %5. K6. {67. 
*fcHS68x* h€-hWml~Tm8SMn 
t-X K-Hf3~^2 4 8Wl/TilttS. 

[0 0 17] Sfc, lf*«l 0 ne«©*it**s«<o 
SMHli, «t#9H7559 0l>"J"*l«»OBIWH»** 
U fOllBttlCioTlftSniii**/^^ 1 
0 0£fii;LTj?tfi£3n5. 

[0018] 

io [f^ffl] *^wcDg i <D^m.<om^A^m<Dmmm^ 

Ttt. iilcStflK, gi«e>&*.@tti lKckO. 
flfXh^-HMTmlfcl^, ®^»^P#tC 

tt. y7H/yX^10#a«)AAi:UT, ng (ntt 
»fflJfeaS©iia©y7M/^i'a*S:Mt5<J:7 
[0 0 19] cntCfcO, JBl^Zh^-KWffcli. v 

ftWOl/nt^D, I CttffltMfc«©ttlftl$M&JS 

[0 0 2 0] #3!93©S62©Ef!&©«:ifl3t*gB 
©B»@SSTtt, 01 iCTjrfflK, S62S}D&*.IhI8&1 
2 ££9, S2fXh ; E-HfltTm2l:S^ 3ft 
»fP«FKti*>7hU5?X^llB**. Sit, S2f7.h 
HTTtty7 h l/-y7^ 1 ©HifSHtet'S^^- 
h/W7STt. it>7" l J>^flfi:lTf-i'l/y7 
so 37 2 Xzm&S*^ \Z LT^5. 

[0021] zmtcto, ^2f7 h^— h*s#t«, e 
h/t;ux s TTift *;kox— * * i~— ska 

[0 0 2 2] #f£l?l3©S63©#&©j£liaE^gfi 
©SKSjIsI&Tte:, ill:^tJ0<. S64SJD&3.IU8&1 

io f&fmiCtt, 7^^lelK3A?3i:LT5 J -^U> J 7.^2 

[0 0 2 3] cniCkO. 0«lAtfx-^$:«iO)iLA* 
STcfix-^AA^^SHc^-rSi^^tx^ h© 
ll-<DA#x-?££^*;i'CD^-.y^0S& 

n. 7-y^[l]K3eAK<D[5I^yp^i7«)B£^^(Dg«S 

[0 0 2 4] *^^©^4©^a©ffiaa*SB 

so ©e»iiHiKT«. @iiis-r$D<. f3-y2i*^f 
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OmxIelSSl 3lC«tO, S4TXh ; E-h'(I^Tm4l; 
[0 0 2 5] Z.<D£o\Z. 7 h*l/X#{dioTx-^U 

[0 0 2 6] £fc, #f£^CDSg5<7)&&CD«tif|«*gS 

»is»ii5!ssT«. Hitr^-r$n<. mswo&z.m&i 
v rmm 3 s * 5 k lt ^ 

[0 0 2 7] ^©J:5fr^5«J0^^.lHlKl 3(r«J:D, 
*;i/(D5-y^0i&©^£^£r5 I Cf 

[0 0 2 8] *^^C0^6«)!|tmc0^ B a^e 
©BftElft-Ctt. HllCaH'ftK. rXM^hl'y 
7*2 2iZ&^X7>?-b;Vl'7.STX>'7bW}fcl>, 
fS6SJD&*.0S&l 6 tC«J: Sf§6^7 HE-KflWT 
m6ICSo*#. ®««jf^P#{C«7>v^@^3ffi^Sr, $ 
fcm6x7.h^-HTTtt5^^liJ?S3m*t^X bm 
i/y bUVX* 2 2mi3t(Dmmfe*:±.U2* 4\Z&k%i 
TZ&^lZVX^Z. 

[0 0 2 9] utlCitJ, g§6^7 h^-K^te. J- 
7 b-?^Z3-\*)l<D~tV>;9<Dfrtfm%it.t£Q. IC 

[0030] *f6«(D^7(D^<D^a*ga 

7*-WUW7ST-C->7 h»f£U JfS7«)0&*.[El?§ 

TTtt-tu-^^4m7Jt^xhffl->7hu> ? x5'2 2m 

# t * Hi il m 5 K #fel&-r -5 «fc P IC L T lr» -5 . 

[0 0 3 1] dttlCckO. ^7 5 L Xh ; E-H^{C«. x 
7 hT^#^*7l/<Dffi#g8©*##$<b&'K ICf 

[0032] $tc. *^w«m8o^iso»sa*e« 

CDE»H1IKT«. Ill;*tiD<. ffi;*j->3-hlIIg&l 



(5) 

tmx%, Tcpwigaa^/^;^©^^©!!)^ 

[0 0 3 3] 318^7 K^E-KS:®*©^* 

io jt-Vi/htAWiiTXht-Ht-rnn ft* 

[0 0 3 4] MtC, 9 

7 h^-Fff^TMKXo'^Sgl, Sg2, 13, £§4. 
Jg5, Sg6, SII7, $fcl^8f^bt-HfflfTml 
~Tm8££j6£T5<fc'5t;:bT^'5o tot, f^t-t 

20 [0035] i o \zmm<»%w\z&n\z, ±te& 

1 7511 9 KfB«©l&»lH]S&tC < fcoTig&«*A* 
[0 0 3 6] 

[uss^i] *3£w\z&z>^mM : $:mmizm-3^x 
30 ^£wrr-5. 

[0 0 3 7] 01(C*3^T, x-f v 5 ^;^-^ K^-fA* 
6, =f-9W7,9 2, 7y?-®9&3. -feUi'^4. R 

[0038] «±o»riciciiiAT. miw 

1. ^2«J0^A(hI^1 2. S3«)0M 
^13, m4«30^AlHl^l 4. m5^D»AtsIiSl 
40 5, SI§6*?}D&>L@S&1 6, ®7«0«l^l5]8Sl 7. ffi 
^va-hllKl 8. fXhffl7Kl/Xf3-y2 1, 
f^hffl->7hl'yX3?2 2, StffXht-Ffa- 

^2 4^#sn$nfc«ifigt^-3Ti^. 

[0 0 3 9] £AT, (*lnanfc»«l«R*©«IB&tf» 

mz-D^x, &mmmz&\,*xmmiznwTz>o 

m 2 \t*&w<DW, i mmmiz&zmik&jjigimomm® 

0. 02 (a) filUK^B. H2 (b) »i^-T = >y 
so f t-htJ&5. 
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coo40] *m&m<Dmgk%*&w<omW)mmt. m 

2 (a) iZjjk-f£o\Z, ^lxT.h^E-Km^Tmllr 

igD&AtS&l 1 £«x.fc8§J&T<&3. 
[0041] ft, 02 (a) {C*5^T«n = 1 6 ~C$> 
0, SHH2)D&>Lls]g&l 1IC431>T, fgl^T. l-^-K 
fI^TmlKg^#, MllW^f^OSlf^h io 

[0 0 4 2] IlfXht-KNflCli 
6 4gC0v7 h U^X* 1 Sl/ngffli/7 h US? 7.* 
iC^ag-T5fcJ6, 0 2 (b) ©i'-f 5>^*— hK« 
f«fc-3K, n&t$<D>/)l-7°lzmWlX*:AtiV, Wi. 

7)V-zffrt>\t>? d -y ^/tjuxftiemc i fk^y v hit 

[0 0 4 3] fcTn=l 6tbfci2 (a) 

©l§£. JBlr-^h ; E-l 4 TTtt*fT*3& t 4ao>'7h 
l<i?Xi?tLT®ft-fZ>Z.ttt£r), 7 'J > 

[0 0 4 4] *m&MO&MtlsT. n&(D>f)l 

C«ht)W^T*?>„ d©«£\ X^-h/^XSTS 
(mXn+1) gg'>7f>kyX?AAl:. lgI->7 so 
hl">?X*HJ7j£ (mXn + 2) aS©-/7hl/yX^ 
ATjtC, (n-1) g|->7hUyXi'aiA* ( (m + 
1) xn) ag->7 hUv'T.^A^lC. ^nfn««L 

[0045] *^jgfi»j»sifiK-e«, Hi;->7h/t;^m 

**in&i3#^ (m+1) *mj]Znz>Z.££t£Z>. 

0. 03 (a) te«fi!c0. 03 (b) H^-f5>^5 Lj P « 

[0046] **JSfl«l©iSS*^SeoBi6lHl»tt, JB 
2tX HE-F«#Tm2lca-3#. y7hUyX?l 

[0 0 4 7] -jglC^-* K?-f /XOflMEtt. 

1 9 2>ir*^t#<. x-^Afltt? 1 ** 



- * U 5? X 9 \Z =f - 9 £ It > y° U > y A 73 T -5 * T C . 

[0 0 4 8] ##U£0iJTte, rX )-fl#©x- 'J 
>^©«rMiSlt©fc«>, f^xXh^-FStlCtt. ->7 
M/^Xi' 1 *1rtZ>Z.£ts.<, AAf-i'DataJ 
-tJ->yj>^A*-r«>«fi)t«!:-r-5. IP*, fg2*2J9&*. 

U >?m 9 P -y * t LTt-^ l^X * 2 fcttf&TS. 
[0 0 4 9] m2^Jt)mAlHl3§l 2Sr^ttfc^t»C«k 
J^T-Xh^-HPtKtt. 03 (b) ©;5"fS>7* 

©5^-^A**, Xi'-hMXSTTift^Jl'fflT 
-^l^X^K-gKATjT^, y7h I/-7X? 1 T/ 1 ? 

ft 3 S UM 

0 4 tt#?g9i©Sg 3 £ttttlCfllSKa£*£B®E»l§I 
8SlC*5tt^x-^ H A*(D4f^W^(DI5i^0T* 
0. 04 (a) «:8tJ&0, 04 (b) IZ5"( S.>9^v 

[0050] *^js«sjro^sa^g«<DK»iiHi^«, m 

3fX h^-Kfi^Tm3{c:S-p*^. 7 y ^IhISS 3 A* 

©Hn*^tt«&-r^^4^jo^ieiKi 4^«Afc«fiE 

[0 0 5 1] m4«»3m^IBISSl 4tCJ:D, 

oiiLA^b. &tzte?-? xtizmmiz^-rzj:? 

&^7.h©4§£. 04 (b) <D^-f = htz* 
3l:BSXh7Tt5«T. ; r-?-y->7v>'7'<Dmm 

a*M8g£n. 7>y^@&3^l$©[IlK:/nyy-©ISi*P# 

as 4**011 

m5{t^m<om4^mmiz%^m^in^m<Dmmm 
[0052] *nmm<DWiik%.7n&w<Dmm\aii&i l t, =f 

^2 It. ^4 5 i Xh ; E-Km^Tm4fcScf#, >7 

huvx^itii*. *7c«5 ; 3-y2 1 m*»Hn^ 

^, t >7*U >^<!: Itr-^ WxX^ 2 C«^T 
SS!i3<2Ji9&A|5]g&l 3 tZffix.tzmi£T$>Z>. 
[0 0 5 3]^4fXht-KTTIl x-*-y->7"'J 

7 K^Xtt^-^SrATjf -5» f3-^ 2 1 h* 
UXADR$t3-HU aSt^ft^Or^-^ 
2 1 ffi77H«tO. ffiJtCD^-V^Ox-^v'X^S 
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// 

[0 0 5 4] *^J6fll©ifcli3SS8B©SKI!!ig!&tt, ft 
SfXft-KIfTmStCS^, £^**;h£il<Z> 
V y L P . * tzte^* *)im<D 5 v ^/W7.V> 

Mn*>£5-y^[§li&3K#M&T5ft5W9&*@8&l 3 io 

[0 0 5 5] I CfX^**ffll>Tltl)l« 

ta^se 5 \mm*p>&mnmv i ~v 8 zmmtztt 
«nc#^-fr*;mi©asqs««vi~v8*aiRb. 

[00 5 6] I C^X KB^ffC I C^X^U© 20 

■3 tB * T £ £ B&^tfiS 1 1 z . 
[0 0 5 7] OSO, ft5^D&*.[H)jgl 3C«fciJ, 9 
v 3 C£lr>T. ? y T/WX L 

P ©ftfr 0 IC, 1 ^ f *)Vf-Z>mffl(» v v ^n)V7. £ 7 

tbTli, x*-h/i;P7.ST£SRr£. fol, ft 

ft 6 3£ffiM 

0 7 f3*%9i<z>ft 6 Higgle fii-5i£iiS^&B©ffil&III 

0. 07 (a) tt#tfi£0, 07 (b) te*-f5>y^* 

[0 0 5 8] *Si60iJOiga*^g«OiS»[5I!^«, 0 40 
7 (a) iC^-r=k^t-. ^7 1 CDlbfPSrHifi 

hl/vX^2 2t. i6f^ht-H9§Tm6l:l^ 
7 7«3tli*, *fctt7^^lil?S3m*<t^ 
hffl->7 KU-/7^2 2ffl££0>igjg«<DfSma>£-feP 
v-*4K{fciS&-r£ft6«9&*.[I]&l 6t*«Afc^fi)t 

[0 0 5 9] Sfcte, ft6«0^A(HlKl 6^#ISb 



A? 

JgfclTte. ftexXht-KNflcH, 07 (b) K^T 
«fc^(C, hffl->7 hV'/Xi' 2 2<D$iJfflllC«t-DTT- 

Sip«ilVl~V8^SJ?SnTm7J$n-&o<!:<i: 
fc*. W. WR3nTl»fct»JMBfc*-irJM'Ttt. H37J 

[0060] Mtr, 2^^*;u«±©^sc<7)^^^;i'-f 

ft 7 ^ffigij 

0 8 \%*%w<Dm 7 ^m&nzfczmik&TFUiWfDmmm 

[0 0 6 1] *HJ6««|©«tS**SS©Kl&lHl8Stt, -> 

•>7 h»^tSrX hffl->7 M/yXi' 2 2 t. ft7T" 
X h^-h*m^Tm7frS-^^, ±.\/2*4mtl. $.tz 

li^X M->7M/xX?2 2m^«)mn^5:m^g55 

fc#»-r*»7tt»5iM.i§n»i 7imfci)«-e* 

So 

[0 0 6 2] *HIS0iJT«. fXhffl-/7M/y7^2 

£ffr£U I7SOM0K1 7tlJ;D. ->7^yX 
*2 2A^M$nS->7H/-/X^&g©ai*i:§f 

Z?<Dtiitl£W'0m?LZ>nZ>o ft 7 T"7% h^E— KB#tC 

[0 0 6 3] cintcio, h/wxwMfcic** 1 
5. 

0 9 fi*5§^<7)ft 8 ^JEfflicffsau^Kgiiosibig 

[oo6 4] *mMM<D&&&7xmw<Dm$))\Ei&te. m 

[0 0 6 5] =r-9 K^A'aTCPA-yy-y (Tape 
Carried Package) \ZWt&tVbZ.bifi&^. TCPffl 

m7J<U7^^— U-HOtTy^tt, 1 6 0-1 8 0 [u 

m] if^^ft^. 
[0 0 6 6] SISWcDTCPSSJcti. £^**;MD>J 

cta^HRW^. «»a*/x*;n 0 0 tensile 

fc*. jSESa^^^H 0 OJcHg^OTCPffiTJ^I- 
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<D^**)KDfr. TCP.klC^rS'-ffl/'W KMP£^! 

CO 0 6 7] fCT, AW KMPKcpRStf) 

K£5^*^£«»rWK->3-h-r<5lH]j&l 8£{it*. 

h-E:— Ffif#Tm8 SrTi'T"'!' !/tCLT, ttS^jgji 5 (C43 io 

»z> + *)\szmmtwz -> a - h-r *. 

[0 0 6 8] i8fXht-HW©ft^ 

«, S-^^KOffi^tt^fc, TCP±0€^-A7 
K M P TJI&ilStr 5 £ <h J^fig £ & -5 . 
[0 0 6 9] ^SxZh^-K^^-V^JKCtB^ 

in) Wiin& < eaa-r z t * piibt * z> . 

01 o«*5i^rom9*iig0i|{c«^^a^se©Ki!) 

0, 010 (a) ttSlfiES. 010 (b) «^<5>i^ 

[0 0 7 0] #ISffi«©#a^i£il^SB©K»[HlJ& 

S4, Sg5, fg6> M7, Rtf|g8 5-* h^E-Fm^T 
ml-Tm8SMt5fX h^E- Ff3-^2 4 £{§ 

[0 0 7 1 ] fX hif^6rX ht- H«C15M so 

[0072] STXh^-FizMfcTZT^-ymt}* 

mi, SI 3, ^4. 315, £16. ^7, Sl/^8 

f7ht-h'ifTml~Tm8tl,. ±fBfgl~3§8 

mmmrwiwvtc&ottTZ bmizmazntcmi&mm 

[0 0 7 3] £tz, TX«f$SSI©rXF«f-e 
StfifcbT. K5-XFSSm£iSiWI£A?jLT, ^©ffi 
£to-frTgffc«g(D5-7. h F *tm-t Z> Z t h Plflg 

[0 0 7 4] jEfC 5"X FigTOftfrOK, rXh«f 

liCrT. F 3- K^A^-T-g. - £ 

SBSrHlKW^Lfc. 01JC*f«t^{C, A^JX-^D so 



14 

AT AH^-* A 73 SB 6 ^UTy'JTJHCr-^Uy 

x^2 izm*>ntz<D*>. ^yu^—S'tvxmts^a 
— muss i 8 ut}gf B «*;U ;u 1 o o izmma 

[0075] z<nxo\z, *%mz%z>m.B i m.**£m. 
&nmm\z7KLtz.m.mmm*mx, m®Ltzm*<D 

[0 0 7 6] 

mw<n%>m] &>±mwvtz£o\z. *&mz£tui, 
wnvwrnxmrnzzo. ^lrxht-HTTii -> 

7 FI^X$'©&g&CDA?J<hLT, n©«tr^fiJL.7it 

1 /n IB*© ->7 F ^ ICMSST 3 C t^T 
*. x-^-y->^ , J>^^S-rs»#F B W®^i!)^iefWi 

[0 0 7 7] Sfc, *38WKJ:ntf. ^2«D^AH18& 

[0078] #»9ifcJ:ntf, &4wr)mz.®& 

\Z£K). fBST-XF^-FTTte^y^Hg&ATjtLT 
x-^A^aP^«*&Ti>Cl<?:tLfe©T. H— CDATJx 
Z-JMDyy^m&izm&X h7Tf, 5 s — 

[0079] stc. *%wtc«tn«, y'a-yfribT- 

AHSStctO. ^45^ 7. h^-HTTIJf^-yffl^J 
•9" yf 'J >^«^ t LT5 i -^ ^ fwtt^TS C t 

trx h*fT'5^i^-e#-5(DT. i caitatf ©St 

*«IBItJi*T**t*K, 7>^A-y->yj>y5-7. 

[0 0 8 0] *^^lCctn«. m5«30^XIUK 

JCtO, ^5 5 L 7h ; E-KTTH7<y5 1 /i;UX©#tS&$ 
ntc3'**)l<D7y^®&<D?>-Z:m%)i:-?Z>Z£tfT' 

<D&nffi®m<ommnm\z t^if^^i^gio 
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[0 0 8 1] 2:7c, *fl5;tC,tn«, TXhffl->7M/ 
7 hU- ^X 9 Hit) S-fe 1^ ^ ^ KUHft-T 5 £ i: 1 1 7c© 

[0 0 8 2] £7c, **WfcJ:ntf, rXhffl->7M/ 
v^^lC&^TX*— hWXT->7 MM£U S7« 
0UW.l3ttK.fc 9. l7fXht-KTTafXhffl-> 

rxb-t'<g7-**)ie>mi]&<DJ>.tfmm£ter>, ic 

[0 0 8 3] £&, ^fgBJKJcntf, HJ^va-hlligS 

* £ ©T. TCP OfKSa*/^;^cDHg^05i&^ 

[0 0 8 4] IC *B!JIIKj;ntf. fXht-Hja 
-y2 4K<fcp. xXh^-bMS^ICSrJ^Sgl, SfS 
2, £3. ff§4> £5, £6. £7. £tzitm8TXb 

[0 0 8 5] SPAT. » 
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